UNCLASSIFIED

AD NUMBER

AD146515

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; 8 Oct
1957. Other requests shall be referred to
Office of the Naval Research, Arlington,
DC.

AUTHORITY

ONR ltr, 28 Jul 1977

THIS PAGE IS UNCLASSIFIED




H
'
.
1
I

—
AT gy

a

o

;E
]
&
s
&
.3
=5
&
=
£F
e
hd
=

i Services Technical nformation Agency |

Reproduced by
nocupa__;ut_s_:_nm_:_t CENTER

mny

—— o

EGn

MICRO. T IRD
CONTH. ONLY

Yt Rl B

, NOTIC]  WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA

»RE ' ) FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED

" {HIVER . IENT FROCUREBMENT OFERATION, THOE U, 0. GOVEMRNMENS ITHBRBDR OVCURS s

: MO BES T NGIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND TERE FACT THAT THE Do

GOVERL {ENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE booed
SAID I WINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY - :.‘li
VMPLIC C'ION OR CTHERWISE AS IN ANY IANNER LICENSING THE HOLDER OR ANY OTHER E #

. DEWSON M CORDOBATION, OR CONVEYING ANY RIGRTS OR _mznlnqsunn T0 MANUFACTURE, || "

| 1ME OB (L1 ANV DATENTAD INVENTION TUAT MAY IN ANY WAY BE RELATED TRERETO, | F-

b m e o e

SIFIEL




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



Bicphygics Research laboratory of the Departmgut of Nedicine
“Barvard fedical Schesl &od

\‘ ' Fotar Bent Brlgsc Roopiia:

A5
|

AD Noc’26_5
ASTIA FiLe copy

MAVAL

A Fisel Beport ep b Aciivities
of the

Rieghysise Rsevarch Labeewiery
mdor

Gestreet MR 119977 - Woe- 1386(04)

Octeber 8, 1987

Sutmittod by: Ber: ' Vallow, &.D.

Bcisntitic Director

1
1
1




1ot reduset Lon

1. Spectrosecpy

11. Racyaciegy
111. Climice} Imvestigatiom
Iv. Mathamatics

Y. Amalytiosl Chemistry
vi. Meocatiomal Aotirities
Porsmninl

Bibl lography

10

3l

13




The B ophystes Rerearon iaboarstnry of ihe Deperimert of Medicine, Harvard
Nedical Bolinol and the Pater Bant Brigham Bosplinl was dedicated om ey 17, 18584,
T iabors:ory, vhich cowprises an area nf sbout 7 800 aquare fest. we
Suspieteiy rewvewisd YiERia YA SXISTILG Iecilities of the bhowpital . It haa
besn fully squippad with all the instrumsots neceseary for ianvestigation in
suission sid abeorption spectroscopny. fotermedinry setabolism axd nhysicel
chamistyry. Nt wans sptehliphed with major giranty 7 om the Rookefsller
Foumgdat ion and the M. . . 1l Institutss of Asal 'l .lditioas]l funds vere re—
ovivesi 7ror private Govors and Trom Earvexdd Nedioal dchopl. Ths Cirzat apslica-
timy Y0 the Offios of Heval Ressarch wes sulaiired 1o April 1952 anvl a cobtract
went iate uffegt in 1963. Up te the tine of the Asdication of the lahorstary
at the Petir Jeat Brighas Kospitil, toae work way oarried out in the Dapaitment
af Bislogy amid ia the Opectroscopy laboratary at the Messachusetts Inhscsfnta
of Twohuology.

T preovont repart comstitutes & revisw of our sctivities under this jolut
graat from the Navy, Army smd Afr Foros =hich was acainiutersd by the Office of
Baval Rsewsreh.

Boleutifie. phailosophical and eduyatioral consplderations wers fundemential
48 the eetsbl isbmmnt of the Biophywics Besrarah Laberatary:

1. Tie laboratory wes to he comesrned priuarily with Hiadaseatsl iovestige-
sim. Bioghysics, physias physical blochsmistry, mw! quasotitative biojiogy were
2o b wnphseingd. It was anticipated tbhat the sxiaience ol medical facilitiewm
»oMlE oceesion extenxisny into the clinde

3. It was suvisioned that the study of ths Zusrtion of wstala in biclogy

in pensrel, and catslyits Dhenomsrd in parriculer would NEcome & primucy target




nf tha wiselific effort ke Jevelopment of quantitative spesctrographlc
sathodu adened new avent s for & conventrited effort iAa *hie field which had
hol previociusly bsen approached pystemstfically. The sliucidation of the mol.du-
loy bonia nf wetal losuiyas sstion appenred sapecially promising end way to
roastitute s sproific objeative.
Continmd fundsssatal studies io cnisstian and absorption speatrography
re anksldsind ssmvatial is & propar svalumtion of sash bisiagical intersets.
3, The eatablisbriziv of the laboratory in & hospital of relsativwly mall
sisne wng sxpected te repal’ in closer demitct betwwen sslemntists ned the paywi-
cians of tha hospital. /i reorientation of svma phasss of wadical teashisg
to pre- and postdevioral students of sedicine and of the ssisnoes ws amtici-~
pated 1o be o deairable result of sush wo sssecintion. It was hoped that the
Jaboratory would attrset (mdividuale frem both wedi-i=— Luy the various
scisntific Aipniplines
it {9 a pleasre te report that thses mijor ebjectives have been scohisved,
This repnrt wtll saphisise the highlights of tisas past years’' wurk.
Huch uf it bas besa pub)ished L the ssisutific literature and fopies bhave baes

sent 1o the Armsd Pornes. A full bibllography 1o attached.



1. APECTROBCOPY

A, Porous Cup Rlecireds kparking Metbad: The porous cwp slectiuie

teahinique, repsatediy descriied in our amnual reprris, has bees stasdardiued
and has -mmaines the routine spectrographic tuchniqus of the laberatory. It
has sot “equired nor underyfons any sigaificant achanges i the lasy year and u
half. Detasils of the method, such ss internsl stesdsrdisstion, comirul of
saliing tesperature, plate cali.bratica and densitametry have bees clarifisd

to & high degres. The riperian-s of the last thrve ysars has 1oy ressswred
us that usder present workisg conditions this setlied is probably m: sisguate
as any that ocan be designed for blological emiisiom spectroscopy wiihouwt
major alteratisns in sxiston:! instrowmmtation. Compilation of date on
reprodwcibility snd pracistion indicate that O to 7 per cent is A ressonsble
satimate > ithe wtondard deviation a* any lesvel of cascamtratioa f‘rem .01 ppm
to 300 ppm. %Wa feel that sfficisat sxperience vith the wmethid s ite par-
formesce has now besn gilmed to waArrast placiog it om record ih “he soismtific
litersture and tharefore several publicaticas are planoed. A sy ohépter
in "Nethods of Biochamical Analysis”, Yolume 3, 1s contemplated.

3. Noble Qanes amd the DC Arc: The study of the effeats of hal.im,

Argos, neon wnd kryptosm om tho BC arc, begusn it Maasschupetis Institute of
Posbhmplszy, M8 completed. Carly findinge ol o lairsaasd wiguai o puise

ratio and melxctive enhancemeit of certisain s tral lipes wre “roafirsed and
axtonded. A geosral theory ywa formulated wh.ch sdegquately predicte aod axplains
tha olbservations The stlect'. e snhasomssn! u apparsitly dus to A resonants
phapossscn involving collisivne of the secowd Liod betwvesn metastabls gsa stoms
and those of the slassuts to & wxcliisd. Fu:. Lthe trenwition of rhe atom (s

within thw ssergy range od the axoited gus atowm, grester sfficisd oy .f sxcitatiom

e — —



ror these tranpitions resultes. Thesa findioge are reported in detail in saveral
publications: (4. Opt. Roc Am. 48- 83, 1086, J. Opt. Sec. Am. 48: 138, 1954,
J. Opt. Soc. Am. 48: 77, 19b0).

€. The Direct Resdioy Miams Spec/ rometsr: A direct readisg flame

spectrouster for the simultanscus analysis ¢f sodive, potaseium. omlcium snd
uagnesivk han beon completed and (s ic routine use in the laborstory, With
thip ingtrement At s possible to determine ali four slewaats sinul tscecusly in
one sanple. The linits ot detectiom sre. sodiu' .01, oalcium .1, petassiuwm .J
and dagnesium | pom. Thus £ar. no wffort has brem mae to axtaod thasa limits
The Jarreli-Ash Campany, Newtonville, Rassachusetts, ia uader ocontract ta
naavfectu-e thls fnstrusent, bLut » cemmercial modal bas nmot yet Appearsd om
the market is spite of heavy demand. The subjeut matter partatning to thase
studies i» repwrted in thres articles: (Ansl. Chem. 28 174, 1934, Amal. Chea
281 180, (936, Anal, Chea. 28: LO88, 1988), The gemeral subject of flasw
photomsiry has Al so been reviewsd 1n s chaplsr in "Emthods =f Bischemioal
Analysis”, Yolumse 3, 1985, In addition, a spscial tachaical repurt ts the
Office of Maval Rassiiroa was published by tie Departasat of Cemmeroe ap
"Birsot Readiag Miswespectrimeiiry. FPribcipliv i Indireemiviion”™ (P8 111743},
1048 .

. ™ Cym‘m-m- Fispe: The study of the direc) resdiag pro-

cafures with the hydrogem-oxygon flase persuaded us that the exlscsion of
smipsion apectrographio wark in hiology sbould nhet w sought in arc or apark
thut & fluws a2

o & PR Y 1
il ket v - - =
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& particulsr fusl could be found whioh woeuld evargise the sample sufficisutly

io waviie irmnpitions of sicss DAvINg R DNighuar escitdtion poteutlsl Lhan those

obaracteristio of alkall metels snd alkaline sarths. Mo such flame was in
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Xi#tOnCE 107 SPwC LIOEr2palc P /onss Yo ware ab.é: to utiliisne th reaction
':,.i, ¢ O By &+ O &+ 1 for this purpose «xi to dencmstrete that spe:trome. v
»? tho transitics we’sls could ne perforwed ‘J. Opr. doc. Am. 48: 77, 19.8).
This 18 the firet really new flize sotirce disccversd in acre thaa L0 vears.
MpThar  JuenbiAtlof ancgusdlen? By pribt ot el -:».u wis fesnible (Anal, " hem.
38: 1781, 19%). Our studles 2f tha four chanbel ‘imme spectromoter invilcxted
tle practicabiliity of achetitutirg s Sirect ;eading ﬁr«*cﬂun for photographic
recordisg, hemce, & ‘direct reading .vanogeo--axvget. flame spectroaeter”’ has pow
bee3 Goveloped shich Prescat)ly suicww ihe aniiviia of cobner adassnase and
agResien. As xtanging Lo other treasitine elsmsuts is ~entewplatad

The samsitl 1ty of detsctien of thess tires slemsats 18 30 parts per billics.
e teotal o.ume of po.utiol, .04 co./1ld sec . repressats s Al ,0r g'ey ‘greurd
is lewnrisg the limit nf detecticd and decreasiig the veluws of salii”iocu adceesary
‘ar maalye's. 5 the courss of these studies virions physical factore effectiay
'he tamperature of e flaie Bave bew explored. It has boew shows that & high
tleow rate of an squecud Suiple aitarially ocecls the flame abd decreases sansiti/ity.
rupdemue 14l processee Scoemmting for tais circwssataase have beem invesiignted and
2 IRtSERAIVE T aliem piRRicid ihe dvelis sdeymmiely. Tovees 'u:\i-uz‘.pu—-
a1® La preparation for publicstioan.

5. I'he Commacmete’: Aa 8 result of sur studies Ln saapsolog) it

ooaie A)ZArent that & pactametisr capabdle of sapuring rsactiens st eV B, ihe

vuvelength at shioh BPNA absorbe nézimally, rould ke eatremsly usefitl, both for

loe -limirian
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Toa foftyasent had hesn s inimed Ly hospitels spd practitioners, since it macan
URNOCHE/Ary an expenplve uilra.iolet spscirophotosster palliog at 135 tises the

prica f this insatroment Details of desigr snd cemplruction &re in preparstion

A. MNetalloanzymoa. The atudy of metallcenaymss ie the ma .or hicchemi-al
interest of the laborstnry; investigatfnns tn this fleld hece led to the 4lacove.y
af xkinc in five engymeu 1.0t hitharto Ynowen to -ontelo (ir metal the ADW of
youmpi, AW of squine iiver, Gom nf novine L1ver, LUN o7 rubD1Y BUB~lA ana
carboxypept tdase of bovine pancroatic juice. It all LlnJtancea. rin- has been
found to he an intrinsic purt of the wrrrre soleculs wnd osseantisl o its
catalytic behaviour Thes !Lfurences heve Desiy possibie hy virtue o! camposlitiona.
atructural anu functional studies in which Llnx' rusental aanlysss lbovolving
spacirowcopy, ultracentrifugation =24 siscirnphoreain have besn smplavsad

The funcilonal progparties have been tested further by tie use of metsl Nipding
lahibitore and the study of the kinatlics 2 Lbheiy I teractions wi'li ‘russ snizymss
ABOthLér group of pyridine nucleot tde depsndant dahydrogessses (PH0} havs also

bhean ahown moNt liksly to be metallosnxymes, they bave Lwed r«’erred to A8
pyridine nucleotids setallodahrmdrorsnses (FND) This work haws hews reportsd in
various pablications: (Proc. Met. Acad. Bci. 41. 337, 1988, Ohapler in
“Advancas in Protein Chemistry”, Volume 10, 1938. J Fiocl. Chem. 221: w91, 1938,

J Am. Chew. Boc. 77 8198, )983; J. Biol. Ches. 217+ 283, 1953, J Am  Chem.

RO . IB: L771, 1B58; J Am hew. B TH. 387H, 10048, J Blol. Chews. 123 183,

1087) Theses studises have  for ‘e first Lims, implicated s metzal to Lo 1nvolved




in sngymatic dshpdropwation reectiong Yhe iixding >f sino i1p carbarypeptidase
A8 recapciied pravisusiy discrepsnt reports in tha lirersatore A furtwr review
requested by the Réitor. will appesr in 'The Inaymss ., Yolume 1. Zart II, o
Bditiom.

B. Kiueties: Extensive Linetic studies have resultsd (c & sdliel
for the sotiem of & metal chelsting ageat, 1,10 phestsnthrelins (OF) .n bLriogbog
about inkibitiem. Three papers on thig svhiect Are ir preparatlian for pubhi:cation

€. Miassd Complexss. The tntarsction of | 40 phesanthrsl Lus wfth LADE

bas heon gtudied in detail. 1t hag Lo possible to show that this senti axsrts
its effect by bimdismg directly to the sinc of 1bs ensyme protsla,. fore ag s - o
camples in gity  The studies wore reported st the mestings of the Pede atad
Socistiss «f Blalagy (Fed Prec. );g Po. 1120 19057} sut detatlm ~urrent:v

Are in prews 1n tha J. A Chem. Boc

2. Other Active Greups Bilooes sullflyéryl groups hd Less statedd “y

other investigators te be active sites Lu these saiyesd which Lave “20v lwam
idontAfied as xinc metallosasysss, studies were uldartake on KN groups ™eL
groups S0 oot bhind the zins ix YADN. oor 40 they seam o Bind silmirats or . shEs -«
SN srouwe 48 sremac to ke involved 1n the SefZtiLLInGE of Lhe #I bwre of e
actl . p FnayEn The pesaral iptnroct;on of -BF hindicy resgerts w!th protsins
aas alao bwen stodied A pralitmicary reper: 'us Desds rectdered (Ped Proc o
Be (334, 1987) Thires papers an 'hese findingy s:y :15 preparstion,

¢ Cadmiim Proiain Yo have sucCebda?’ ‘n Leolatllng & cadmium proteln

" e w oA
gy X

from squines idoey carter, it ~mtaina 2 2 Af 'R metsl /rraw de-

{

protein  This is the first inaeteshos of the isolatiom of a oatural product

~ [ x at - | TS SRR Sy e R
comimimiar CoNviSiuuae | D0 SImmLmmE wmLak Lo 1, v% o vw Oi 1cal

significmnse Bludien arw currently wxdstrwesy o Apcertaln the speciliic matave and
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function of this unusual netalloprotein. A preliminary report bas besr publishad

in the J Am. Chem. Foc. 7§: 4B1J), 1087

P Rlectror Transport in Witochondris: An election trassport :petyn

ic wicechondria, -tdﬁclu triphenyltetranclive chlsrride I,m) to triphsoyl -
torisean, was found to be activetod ".w ATY _md firiier 9y sAgDasiue -nmqlu
rad nichal fons. luuti activation -u observed wher the metals ewre dquimolar
to ATP. It was postulazad that a -p’cu-ur complex 1 Vth.. true sctivator (Fature
1768 184, 1988). Purthar tutorliﬁ studies (unpublia M) bave -tyov;: eritical
intersctions bstweeuy differs.c metale modifying this effect. A pepur om this
nf.;chat ia in preparstiop for publicetizn

¢ iwtal Content of Subcellular Practions: The sbove investigaticas

donoaded exteraion by netal analysis of subcellular tr‘cuﬁns. Connective tisgae
and all eubcellule- fractions of ret liver studied (buclol; ajtocnoutiria, micro- |
smey and ¢lear supernatant fluid) were shoes to conteit Betals in substaniial
quantiiiew and ,tn characteristic patterns of dlurtbnu\u:, giving » pev and
objective baae Jine for toe imterpretation of c;rr\mu;' wiih these important
comptituents of cells (J. BMol. Chew. 238: 911, 1837) ‘he induciion of n;nntﬁ
deficiancy 1s rets rauvsad significent distocstions not only of sRguseiam b
connective tissue and sitochondria but elso of calcium and iron, cuanges shich
could sot have been Jiscerrsd had liver tissus alace bese mly‘lnd. (Yroc

af the Pirst Conf. on ltoﬁ:ynu. Colusbus, in press). Thase -ftulu- are
currently bheioyg exiwoded. :

N ﬂhmllg' Investivstiona ware c4r-ier ont sn the hischemicogl

cellulsr changes incideat to u5ld sdeptation apd on hidbernation. Samster liver

altochandFia fron smieele sither Bibersatisg 67 sipowss iU vold savircomeois

asowsd parkedly isoreassd succisic axidass, succinic dehydrogensss - Ccytochrime
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C redu: =9, wnd cytoachrome cxidese sctivitiea Kirce cuidative phasphirylatios
e nteil , nr even high K the oxidative efficiency of thwed sminsls wie wach
increnped. Rats, 8 wa-hiberwsiing species, showed no /ach chinges AR Lhelr
slagtation to sals. This wotk was the hadils of sa accspted thesis lev tie
Pe.5. Gagres (by 1.2, Chaffes) snd is being prepared for publfcatim.
I111. CLIWICAL LIVESTIATNY

. Qeppev ia Wppardtal Istarctios: Farly studies el shown that

soTen oapper is warhedly Licreassd subsiguent e wyoconrdial lmtsrction. It wae
shown thet this phancuestva ip accampaniisd by an iscreade ju paraphecy)lsnsd ianine
(P7D) smi bemzidens oxidetion, allowing Lov assvip:ies that tho rign of seLws
capper 18 the resuli of ub iscrewassi is ceruloplasmin, the vopper Dearilg preo—
teln & Mrphe wsrun vhieh ankirits esmyastis sctivity tosmnd theas tw sub~
Yirates. The iacredss iu mm=‘dens Jnjdation we predter tham could be
seopumted for by the increass in copper ¢tiowy, sugpemting the agppenrsscs of

e ndditionsl saapne capadle of anidiaing bemsidens Olow Bag. J. Ned. 288 108,

1804).

3. Iectic asd BAli: Psupdresmmass im Woocurdisl ¥aferciiss: Our

atudiew of thosw pyridin nocleotide depswient weta’lcdeliydregecapes (oes I A)

lod te thalr ilavesiigatiom in wyocardial iagarctick, Both sasymes are aignificamtly
iscrwesed ia this cedkitica and ellcs aimple, sccurete smd repid diegmemiic
procadures. The comisomstoar (mes [, §) wap the result of these studisn which

bave doom repested /m the Nes Bug. J. ed ass: 449 1558 Thia matnmt has

toos used &9 & rexiiine diagoodtic Procedurs at this bospitsis aond some 30 patisnts
2Lz Shmset.

Eave hoan stuliad ra dats;: tholir T oGids are ubdwryoineg anaiyamzs =

o

c. Wgneeivy sud Acute Rowval Peilure The wul'ichannel flaue spec-

trometer vas sdapted for the nedsuremsn: o0 EaZnssl s 13 serus It axe beeso

P




showm that this slement ia significantiy incressed in acute renal failure
resulting from & variety of causes. The hypermagnesssisa contributes greatliy to
the symytomatology of thess Jadividum)s and expls -9 oclinical sanifestattiona
wh. vie bases yrevioualy had besun obscure. The slevation in serus siguesium
‘roughly foliove sbel of potdssim aud vetusnd to sorwml with resteration of
‘kidney funotieni, These findings ure 1n press in the Mev Eag. J Med.
D. aidsc in Cirrhosle: Our studies in post-wlcoliolic cirrnosis led
jla aa sxplorstion of the possible mechaniem leading to rhe establishmorit of thia
l“un-. SBerum sinc coacentrations were found sigaiffamntly decradsed
(Row Bug. J. Ned, A83: 403, 1938). Thens studiss have mew besn extended sod
" ourreatly indicate ssvers metubmlic stuormalities which may be wmmerissd as
comnisting of a decroase in serum mite, proportionnts to the severity of the
dissass, marked aipctris acd Basked dacreass of 1ivar sias codcentrations,
In a sories of clinical studiea sral xinc sulfate caused 4 ceasatiom of
alacuria ond & return of liver fumction ag evidenced by changes fu MPF rptesatiss.
A chemtoal mschaniem te sxplain thess chringes hea besa hyyothesised. A preliminary
socount has beess publimhed (J.Clin., lavast, 2§ 833, lva:). This saterial is in
rrees ia the lew Bag. J Hed =~ NovembLor I8, 1687
Iv. BATERMATICS

A The Bequential Probahility Batic Test (EPRT): The clinical studiss

Just reported have lad to the development of the sequential probability ratic test
ns a design for clinical sxperiments (Mew Eng J. Med. 2%4: 488 1947). Thia
novel statistical Jesign allows the economical am! efficient plan of vlinical
eapw: imwniy, terminating tbhew st the very wsent a given Liochemicml, phyetclogioal

or pathological hypothesip hay besn validatad or rejscted., This procsdure eliminates

A large fraction of pre-ious uncertalnty, coucerning both the mdequacy of date
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ohtained urd the cutt.icun(-; number nf obasr.&tions that need :10 be wade ip
order to Arrive at a -alid conclugion. Beveral spplications have Deen made
(Mow Br.g. J Hed. 203: 403, 198; Mew Eng, J Med 25, 449, 1058).

. Rtochawiic Ewiwin: (Tmarvatlans in chemical vineti. e htve to be

e poquentisliy in time; it Ie rombexily mgsumed Thet Lf all obser sticosl
wathods could be mide withatit wrior, the obsar-ations at any given tiae would
reflect the trus state of & givenh rpaction 4’7 this particular uncture.
Irregular fluctustioos in *he data of well controlial reactions would cuggest
that certaioiy io chemical XIDeYiIcs 1a no greater thar in physics and biology.

Stochastic wodels udv: bewn devised as sathemeticsal -Siuiiucid [Or &
kipstia theory which wotld wllowe ths inclusion of & probabilistic msapure ~f
the mceitainiy in the interpretation of «instic dats. 'I'ho sotdels 40 Dot
subs'iitute for, but sxtend past, deterministi: theorisa The thesry has heen
set up for unimolemtlisy il Limcie ular remctions, snd »qua‘izus have beer
slved for theme systess. A Jensral theory for multimolscular provosses has
slso been 4dsvelopad but se eral partial differential equatiacus thus far
remist solutian. This study vas the subisct af & 'h.D. thedts artielag
"N Stochsstic Approach to Resdtion Kinetica” by A7 llartholaay

Y. ARLTTIONY CHEMISIRY

Aaide from our spectrographic sethiuds, s varisty of otnery have been

ipvestigated.

A. Determination of Zinc (by Meaus of Methyl Cslioceclve and Dumﬁ-):

Convantionsl artlycical procudures for sinc vall fur phase separations, te wiring
the sxtraction of the slesent from an squscus solutica Lpte & carbap tetrachlorids
or chlorelcre phase h)iy mwaps of dithizons. Such separation precedures are almvys

tine conmming, 44fficult and compare unfavoyably with hnimp acsnophaeic drocediLies.
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P}y 1igsolving this reagsnt in mnthyl - sliocalve, which is miscible with water,
&t monophase method hag bheen devised wnich, iAo rerms of Precision. aoeuragy
and sensitivity, compares very favorably wzith the conventionml extrictian ;
mathods. (Anal. Chem. 44: P14, 1984). '

B. Iive in Urine: A oew method of sinc szalyeis io urise has been
davisad Ly the simple expedient of extracting urine with dithisoons as if it -r&.‘

a slmple squeous soluticn of ipnorganic ions, an q.uptiaa shich hag been
Justified by the reenlis ahvainad with thia mathed  Tima-consiming and
tadioua ashing sraceadurses are thua nvo%égg with a concemitant isprovemdat of
piecision as 4 result of this simplification. !;l'hq principle ot this method
should be applicable to the determination of sany other metals in urine.
(Thie material is in preparstion for publicetiom).

C. Comcentration Yychniques: mﬁrun of sensitivity of determination
of trace elements might be expected by cascentration methods. Iimc, irom, copper
‘ul cobalt have besc weparated from biologlcal material by ion exchaRge® proceduras
resulting in an aggregation of thess elements and allowing their precise detsrmina-
tion by emrasion spectregraphy. A prolimivary report has been published (Au.l
Chom. 37: 315, 1968). A detaiied wm: of thwew wiudied is is préeparaiing for
publication,

P. Contamivatios sad u@utﬁu: The geners! interest of the ‘

sAsboratory required s thorough appraival of contsminstion hasards. The
siguificence of metal contumination ia work of the type here described can best

b somen wnd tn tha nead Sas atavilie

ha comma nesd L An bastsrisloze and vipelouw. The mewledos
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and viewpoints and eaperiences of this laboratory have receutly Leen susmsrisned
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in & chapier wniitied "Sepirwiion wnd Coucestratich oi RMillimicrogram Guantities

of Metale and Cootumination Hasarde' in "Nethods of Biochewical Analvi.s”', Yolume 3,

1037,
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¥1. EOUCATIGEAL ACTIVITIRG

The educationsl objectives of the laboratary havs r>ceived iscreasing
attention during the past year and & balf. While their ultimnte reange campot
bs ZJoresses, their scope has becoms apparent.

A. Pie- apd Postdociorsl Tiaiuiug, Fiftewn youmg scientisti bave

thus far received training in toe laborsiory, nine Aare contiouing in residence.
The diverse educatiocnal beckgrounds of these gentleusn testizies te the
achiavamsent af the ztatpd cizs. pporiuniticw of cantact for scholars d&\;‘-ﬂd
in differest though related disciplioes: physics, blophysics. chemistry,
bivchamietry, sathesatics, and sedicine. There Ls Little Jdowbt that this vary
diversity of backgrounds bao resulted in ibcreasingly »Mfitabhle snchange of
Adeas. The changing iotellectual :iswpoints and nde of precedure of all
cencersed ~aa be trasced remdily tr such mutual influstoss, The Mdaptatios

of thess individuals to sech others' differept uuuu:t;nl vieowpoints has
beea ane of the Boet stimulating features of the lsberatery's saotivity, aa
aspect shich has Deen sacomragad wherever possible. It camnot be ptated with
certainty to what degree thip slusive characteristic sf the laboratory's mxfaum
cqmtributad te Arnigvement hut all marsticipsnts ars counvinoad that it pleys &
aa jor asd wost significant role,

Pormal and lLiformal course werk was desigusd Lo remove barriers 0. communica-
tion smd thowghbt. In particular, & brief course is human bYiology, which com-~
stitutes & deviatiue from tradition, shouwli Lew semtioned. On regase:, A mamber
of the staff, traimed orimarily iz asdicine. umdartoek te taank Acme sssonte of
this swbject to thoee members of the laboratory whase primary training ws in
ths malurdl iciamaad:. The oowree wx volumrery smed mas gmmems & an ASSNERl Lasis.

It was received enthusisstically and achieved the desired objective: improved
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effactivensss of the staff's fateraction and fategretfon =ith 138 Salsiwst
suviroament .

The laberatory ip in : popewhat asomalous educatiemal positiom. It
sarbors individwals ailming primarily at further educatiem and training ia
the bialaogical sciesces, Wt is &n snviropment wnich is preovcupied with the
proactioce and teschisg of mdicine. Thus 80 formdl, cemcrete progras for the
recruitment o! greduate stedentiy has existed.

It was peseible, neverthaless, %o Nake arrangemenscs with the Earvard
Suhool of Puslin Wealik, the Biclogy Devarcsent of g-»u.g taiversity, tha
Departasat o! Riology of the Nasssclivestts Inatitute of Techaology and the
Daiversity of Loadon te aliow five candidstes to wndertake their theais work
is the Blophysice Bessarch lLaboratory. Thres of thess have pow received their
doctorate degrese iy wathewatical biology, biclogy amd Biopaysics, reepectively.
The tw remainiag caniideted have just begun their work.

Pive of twe retwerch foliows nall from overseas: ‘vo from Jepaa,
one from Svitassriand,; ome vom Great Britain; ome from Parsguay.

3. lNedicsl School Teachisg and Nospital Activities: The staff of the
142507388557 Las had lacreasiagly pioiliable, frequeni ami piessant comta_t with tne
physicians and ether research laborstaries of tne howpital. The evolutiom of
theso relatioaships bas bteen left to chance acd iuterest i the bellef that
istegration »ill bé achisved most wifeciively without preasurs nr editorial
directiom,

In 19% an asmrineatel taeschine mrasres w3z zatablizEsd (S luves! lgals
the 'muuny of iaregrating Nochemical spproaches to internal sedicias within

comvestismsal BiZical teacling bLul vithoui a caamge in curricuium. Two grod 2 of

madical mtwdenip heve how Dern processad through the colrses ln secobd and third




yoar asdicine given by the laboratory staff, ami a third group i duwe to
arrive in Kovember. The snthmelastic recapticon of the courve by the studemts
any be an indicatiom of the owtceme of tbis progres which caamet b ersiuated
fioally until further data havwe “wwh accamlsted. Several of thees studints
have asked for asrd reseived perwiscicn for slective werk 1b the laboratory

Yaskly teaching “"rowsds” for the house staff aie ‘omrth year studests
have boet inptituted. Thess rounds” AgAih stress the relstiocmship of dynsaic
and physical biochesistry ‘o the basis of madical thimking snd practice asd
sttampt to delineate thase facets of the pcisnces wWAioh SAY now serve as a
basis for gpssarsalisation and spplicatiom.

Bactors Valles, Roch «md Wacksr have bHeen appoisted Taotesrs 10 Medical
Sclesce for the freshmas medical school clase. Dr Price bas besn appeinted &
Tutor iz Biochemistry in the tutorial progres of Narvard Cellege. Dv. Thiers
hns sopared the direciiom of the Chemietiry Laborstories si the Peter Demt
Z¢igham ficopital. Or. Bartholcaay, whr bhas been sppeinted Assistmut Profeswer
of Mathematical dislogy in :be BAr ard Schesl of Public Nealtl, inforwally

functions au iviser 1D BSLNSBATLCE t0 vy DaDATrtment ~f Madf~ise ~® eba "o

-.-: B4 e Bos=ittal

Por the feur:h year the (Abo)alory has boen regquesiad %o participats in
ths teaching of biaphysics at Naseachusetts lngtitute of Techoology. Dociars
Vallee and Thiers ~ake part (b the formal lecture :oures. Llaboatory seesions
are gicen at the Aeter Beat Brigoen Hospital. W Doneld Plocks, & gradust)

gtudaat (n hinnkysics &t "he MAasirhumet?s Thetituta af Pochenlpew has madsy-

takar his doctorata thesis in the laboratory unsder tois program
=. ;“-.A— ‘-. I‘b—.l—--. = ar‘.‘--.‘t: G: ’5:-‘; ]‘.Il"aﬁ zj_- a: 2 i ._l—_' i\i -'-“iii. - &

there as a candiliate for (Le Ph.D. updor B4l wal ersity‘'s oVerseas program assd

has bess granted permissiosm to somplete his tlhresiu 1in the Blophyasi s Nesssarc:

laboratary.




~18
The gract frem (bée Armsd Ber-ices sliowed Lbe oxtabiiseest of tae

leboratory and the accomplishment of the objectives Getalled above. From the
viewpeint of the laborstory the collaboration with the Armed Gervices was aoet
succesdful. The adainistrative quartsrs counld not poseibly bave beoen Bure
Looperative or lipiul, The sisinistrative desands were kept st aa sbeclute
ninimm, sad the stucepbere creatsd wes as favorable to the pursuit of know-
ledge aa any scieutist ocould bope for The sutire staff is desply oppre.istive
of tbhe interset aud cossidewstion which (It has beet shown &t every tors, amd it
is regretted sincérely by cas and all that this costrect, like all good thiags,
st come to ap ond. The associaiion bas engendersd for all comcarned » wost

recepytive attituie toward whatever the future day bricg i the wey of cooperstios

with the Arned Services.
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